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Objective 1

= Examining existing environmental data
related to HQ:

»Quality of environmental data
»Marine Sediments

»Marine Seawater

»Marine Biota

»Groundwater

< USGS



Objective 1 (Cont.)

= Examining loading of Hg to Sinclair Inlet
from:

»A) Ground-water from PSNS using new
USGS data (20 samples) and a modified
ground-water model,

»B) Dry docks and steam plant (14 samples)

< USGS



Objective 1

» Examining existing environmental data
related to Hg In:

»Question 1: Are Hg concentration in the
media of interest higher in PSNS than in
Sinclair Inlet?

»Question 2: Are Hg concentration in the
media of interest higher in Sinclair Inlet
than in other appropriate regions of Puget
Sound?

< USGS



Objective 1

= Examining existing environmental data
related to Hg In:

»Marine Sediments

e Sources of Data
Site Investigation
Remedial Investigation
Long Term Monitoring
PSAMP

< USGS



Sediment Data from Navy
Database

< USGS
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Project Depth Bremerton Naval Complex
Site Inv. Internal Hg Al TOC Gr Size
\[e} No. Method \[e} No. \[e}
Total | Accept.
OUA
1990 0-4 7 0 TCLP 7 1 0
1993 0-5 10 6 TCLP 0 10 0
OouB
1990 0-4 48 48 Total 48 11 0
1994 0-10 24 4 Total? 23 24 18
1995 0-60 3 0 Total 3 3 3
1996 0-2 11 11 TCLP 10 11 0
1997 0-2 9 9 TCLP 8 9 0
2000 0-10 7 7 7471 0 15 7
2001 0-2 12 12 7471 0 12 12
0-10 46 44 7471 0 46 44
GRID
2003 0-6,12,10,15 88 88 1631 0 76 88
2005 0-10 70 60 7471 0 70 70
2007 0-10 Only in spreadsheet



Presenter
Presentation Notes
Acceptable means not qualified by limitation of detections or recovery.


Project Depth Greater Sinclair Inlet
Site Inv. Interval Hg Al TOC Gr Size
\[e} \[e} Method \[e} \[e} \[e}
Total Accept.
OUA
1995 0-10 7 7 Total 1 7 0
1994 0-10 17 12 Total? 17 17 17
2000 0-10 3 3 7471 0 3 3
2001 0-2 21 21 7471 0 21 21
GRID
2003 0-10,12,14,16 59 44 7471 29 58 0
2005 0-10 3 2 7431 3 3 3
2007 0-10 32 32 ? 0 32 32

< USGS



Presenter
Presentation Notes
Accept-Acceptable means not qualified by limitations of detection or recovery.




Hg sediment data in Database:

= For DIFFERENT depth intervals,

= Using DIFFERENT analytical
methods,

= And measured with DIFFERENT
with ancillary data

< USGS



Other sediment Data:

= Hg in RI/FS cores
= Sedimentation Rates from RI/FS
= ENVVEST Cores
= ENVVEST Sediment Traps
= Cap data
= Pit Data
= RI/FS data outside Sinclair Inlet
(Holmes Harbor, Case Inlet and Port Orchard)

< USGS



Hg Data Outside Sinclair Inlet

Brightwater (METRO)

PSAMP (WA Ecology)

< USGS
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Presenter
Presentation Notes
We will compare to Shilshole and Point Pully as central Main Basin stations, Inner Budd Inlet as an isolated bay surrounded by a population center (Olympia),

and Commencement Bay, as an area previously contaminated with Hg by industrial historical practices.  
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Presentation Notes
Will examine Hg relations with total organic carbon and percentage of fine grained sediments for other appropriate areas.  
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Presenter
Presentation Notes
It is important to examine mercury concentrations in biological specimens in the context of their physical characteristics.  In the case of Staghorn Sculpin from the 2005 PSAMP sampling event, the average Hg concentrations of specimens from Vendovi is greater than the average Hg concentrations only because the population of Sinclair specimens was longer.  There is no difference between the two areas for Staghorn Sculpin that were about 25 cm.




West and O’'Neilll:
Persistent

Pollutants In
Rockfish

Figure 1. Location of sampling
locations for quillback and brown
rockfish in Puget Sound. Samples
were taken from San Juan Islands, N N QY
Double Bluff, and Blakely Rocks Fﬂ;ﬁ;feﬁl:;ﬂ——-”-—‘ﬂm
using hook-and-line in the fall of :
1995; Foulweather Bluff and Sinclair

Inlet were sampled using bottom Blake!y S (&
) : Rocks (15) ) ;
trawls in the fall of 1997 and spring of ' Elliott Bay
1996, respectively. Elliott Bay was ;Q
sampled using hook-and-line and Sinclair
bottom trawls in the fall of 1995 and Inlet (8)

the spring of 1996 and 1997. Numbers
In parentheses indicate sample sizes.

< USGS




West and O’Nelll: Persistent Pollutants in Rockfish

Foulweather
Bluff, r’=0.82

] gt . ] I |

15 20 25 30 35 40
Estimated Fish Age (yrs)

Figure 2. Accumulation of mercury in muscle tissue from quillback and brown rockfish sampled
from Sinclair Inlet (diamonds), Foulweather Bluff (open squares), Elliott Bay (filled circles), and
three locations (San Juan Islands, Double Bluff, and Blakely Rocks) grouped together (open
circles). Lines were fitted using least squares model | linear regression analysis; p<0.05 for all
regressions.
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English Sole Mercury Concentration, PSAMP 2005 & 2003
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Objective 1 (Cont.)

= Examining Loading of Hg to Sinclair
Inlet from:

»A) Ground-water from PSNS using new
USGS data (20 samples) and a modified
ground-water model,

»B) Dry docks and steam plant (14 samples)

< USGS
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Presentation Notes
Tent provided protection of samples from rain and atmospheric particles




Presenter
Presentation Notes
Beginning of process before well cover was removed.




Presenter
Presentation Notes
Some well cavities had lots of water and much in the well cavity.  The ¼” Teflon tubing is attached to a sampling port that collects the ground water by pumping.




Presenter
Presentation Notes
A second bailing pump was used to prevent contamination of ground water by water in well cavity.




Presenter
Presentation Notes
Picture shows bailing pump on left and sampling pump in the back right corner near the well casing.




Presenter
Presentation Notes
Well open is covered with cardboard box covered in plastic to prevent contamination.  Here we are monitoring field parameters of purged water and saving purged water for proper disposal.  




Presenter
Presentation Notes
The tube coming from the right of the peristaltic pump is collecting the sample from the PVC casing.




Presenter
Presentation Notes
When processing the ground water samples for Hg, ultra-trace clean techniques are used including plastic gloves, Tyvek frocks, and an enclosed sampling chamber behind sampler.




Presenter
Presentation Notes
All processing of samples for Hg is performed in an enclosed sampling chamber with minimal opportunities for contamination.
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Presenter
Presentation Notes
The unfiltered samples (e.g., the one-liter bottle to behind the laminar flow hood) are brought back to the laboratory for processing.  All processing for particulate Hg occurs in the laminar flow hood using and only plastic or Teflon equipment touches the sample.


Drydock Sampling

Dry Docks 4/5: Dec. 2007- April 2008
(monthly)
Dry Dock 6 : February — June 2008

Steam Plant : March- April 2008

< USGS
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Presentation Notes
Fourteen samples will be analyzed for filtered Hg and particulate Hg between December 2007 and June 2008. 


[
Revised GW model

= Purpose -- estimate Hg flux
to Inlet from entire BNC

= Convert 1996 USGS model
to SEAWAT

= saltwater boundaries

= transient simulations over
tidal cycle

= possible grid refinement &
recalibration

< USGS

< USGS

science for a changing world

User's Guide to SEAWAT:

A Computer Program For Simulation of
Three-Dimensional Variable-Density
Ground-Water Flow

of the U.S. Geological Survey

BOOK 6
Chapter A7
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Presentation Notes
An earlier ground water model will be modified to accommodate density drive flows.  The output of the flows of freshwater to Sinclair Inlet will be combined with the mercury concentrations in ground water to calculate loadings of mercury to Sinclair Inlet.


Objective 2

= Total and methyl-Hg Survey

= 1) Nine marine sites (August- September 2008
= 2) Five wells (April 2008)

= 3) Dry docks and steam plant (April 2008)

* 4) Five stream samples (April and July 2008)

= 6) Two wastewater treatment plants (April, July,
August)

= 7) Six storm events

< USGS



Objective 2

= Total and methyl-Hg Survey

= 1) Nine marine sites (August- September 2008

Total and methyl-Hg in porewater, near-bottom water column
and near-surface water column.

Hg concentrations in sediments (depth of sediments to be
decided, 0-2cm or 0-10 cm)

Ancillary data associated with organic matter will be c

< USGS



Objective 2

= Total and methyl-Hg Survey

= 1) Nine marine sites (August- September 2008
= Three sites within OU B: grid (71, 52, 39)

= Three within Sinclair Inlet: sub-tidal in Gorst
mudflats, center channel of PSNS, and Port
Orchard marine.

= Three outside Sinclair Inlet (to be decided):

longitudinal gradient away from Sinclair Inlet or
biogeochemical gradient?

< USGS



Objective 2

= Total and methyl-Hg Survey

= 2) Five wells (April 2008)
* LTMP-3, 718 behind LTMP-3,
= LTMP-5 and 206 (freshwater in OU A)
= 380 — deepest well (reference ?)

= 4) Five stream samples (April and July 2008)

= ENVEST SITES: Gorst, Anderson, Blackjack,
Annapolis Creeks and Olney.

< USGS


Presenter
Presentation Notes
Although the screened interval of well 380 is the deepest (14 feet to 34 feet) of the well sampled, the ground water in this well may not represent the regional unconfined aquifer.  


Objective 2

= Total and methyl-Hg Survey

= 7) Six storm events
Probably not until fall of 2008

Locations to be decided: Stream samples for
surface water or PSNS storm water sample

< USGS



Objective 3
Mercury In ground water near Mooring E

= High total Hg concentrations in LTMP-3
= data confounded by high turbidity

= Possible conceptual models:
= Terrestrial source of Hg; discharge directly to Inlet
= Terrestrial source of Hg; captured in DD6

= Marine source of Hg; drawn landward then
captured in DD6

= Conceptual model refinement (ongoing)
= Preliminary well sampling (May)
= Nearshore investigation/sampling (June 2-6)

< USGS
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Presenter
Presentation Notes
If the Hg in well LTMP-3 (722) is being released in the soils away from the shoreline  from well LTMP-3, the source of Hg must be very close to the well since Hg was not detected in well 718.
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